Possibility of taxonomic diagnostics of the juvenile Pa-elements of the advanced Siphonodella is considered. The set of the observable taxonomic features varies significantly in dependence of the ontogeny stage. The adult Pa-elements demonstrate full association of morphological features, but the juvenile forms can be distinguished just on the basis of carina curvature, platform outline and ornamentation, the rostrum morphology, and the element symmetry. Some species share these features and are indistinguishable at the early stages of ontogeny. Siphonodella crenulata, S. duplicata, S. quasinuda, S. semichatovae M2, S. lobata are recognizable at the earliest ontogenetic stage. The group having numerous long ridges can be differentiated at the species level just since the second stage of ontogeny (elements composed by more than 4 lamella sets). Siphonodells with more than two short ridges and S. hassi can be determined since the second stage ontogeny too.
Introduction
The conodont genus Siphonodella ranged from the terminal Famennian through the middle Tournaisian composes the basis of conodont zonations [3, 5, 6, 8, 9 etc.]. The high stratigraphical significance of siphonodells demands precise diagnostics of the species, however it is not realizable for Pa-elements at early stages of ontogeny in most of cases.
Ontogeny of siphonodells had been reflected in some articles [2, 10, 11] , however morphology and diagnostics of the early ontogenetic stages were considered just for some species and mainly in general. The investigation of the basal structure of juvenile representatives of S. cooperi and S. lobata demonstrates changes in size of the basal pit. The taxonomical value of this feature was not considered [2] .
Analysis of the ontogenetic changes of some Polygnathus and Siphonodella demonstrates that costa and rostral ridges appear, as a rule, at later juvenile ontogenetic stages. Some morphological features, including rudimentary relief, asymmetry and relative thickness of the platform are considered as a probable basis for diagnostics of the juvenile forms [10] .
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Ðàññìîòðåíà âîçìîaeíîñòü òàêñîíîìè÷åñêîé äèàãíîñòèêè þâåíèëüíûõ Pa-ýëåìåíòîâ ýâîëþöèîííî ïðîäâèíóòûõ ïðåäñòàâèòåëåé ðîäà Siphonodella. Â çàâèñèìîñòè îò ñòàäèè îíòîãåíåçà íàáîð íàáëþäàåìûõ òàêñîíîìè÷åñêèõ ïðèçíà-êîâ ñèëüíî âàðüèðóåò. Åñëè âçðîñëûå Pa-ýëåìåíòû äåìîíñòðèðóþò ïîëíûé ðÿä ìîðôîëîãè÷åñêèõ ïðèçíàêîâ, òî þâå-íèëüíûå ôîðìû ìîãóò áûòü äèàãíîñòèðîâàíû òîëüêî íà îñíîâå íåêîòîðûõ èç íèõ: ñòåïåíè èçîãíóòîñòè îñåâîãî ãðåáíÿ, î÷åðòàíèÿ è îðíàìåíòàöèè ïëàòôîðìû, ìîðôîëîãèè ðîñòðà è ñèììåòðèè ýëåìåíòà. ×àñòü âèäîâ îáëàäàþò ñõîäíûìè ïðèçíàêàìè è íå ðàçëè÷èìû íà ðàííèõ ñòàäèÿõ îíòîãåíåçà. Òàêèå âèäû, êàê Siphonodella crenulata, S. duplicata, S. quasinuda, S. semichatovae M2, S. lobata, ìîaeíî ðàçëè÷èòü íà ðàííèõ ñòàäèÿõ îíòîãåíåçà. Ãðóïïà âèäîâ, èìåþùèõ äëèííûå ãðåáíè (S. obsoleta, S. sandbergi, S. belkai), ìîaeåò áûòü äèàãíîñòèðîâàíà íà âèäîâîì óðîâíå íà÷èíàÿ ñî âòîðîé ñòàäèè îíòîãåíåçà (ýëåìåíò ñîñòîèò èç áîëåå ÷åì 4 ïàêåòîâ ëàìåëë). Ñèôîíîäåëëû ñ áîëåå ÷åì äâóìÿ êîðîòêèìè ðîñò-ðàëüíûìè ãðåáíÿìè (S. quadruplicata, S. cooperi, S. isosticha) è S. hassi ìîãóò áûòü äèàãíîñòèðîâàíû òàêaeå òîëüêî ñî âòîðîé ñòàäèè îíòîãåíåçà.
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Detailed ontogenetic study of Siphonodella quadruplicata
show that element proportions (L/W=0.4; Lfb/Lpl=0.2 (see fig. 1 ); median position of the basal pit), asymmetry of the anterior margin of the platform, and angle between anterior and posterior processes (about 153°) are most promising features for diagnostics of this species at early ontogenetic stages [11] .
Additionally recent study of siphonodells demonstrates high morphological variability of the species and shows high complexity of ontogenetic changes [13] . So diagnostics of the Pa-elements at early stages of ontogeny is still an actual problem.
This article is aimed to evaluating of some morphological features as a basis for the taxonomic diagnostics of the advanced Siphonodella at the early stages of ontogeny.
Material
This study is based on conodont element collections from the Polar and Subpolar Urals, Chernyshev and Pechora ridges. 
Methods
Morphology of dextral and sinistral Pa-elements of advanced Siphonodella was studied with SEM (VEGA3 TESCAN of the Institute of Geology Komi SC UrB RAS), X-ray micro-CT (SkyScan 1272 in the NMSU "Gornyi") and optic microscopy. Biometric study of Pa-elements of various stages of ontogeny was done as well.
A number of biometric parameters were used: element length, width and length of platform, length of anterior and posterior processes ( fig. 1 ). About 2000 Pa-elements were measured. All the studied species demonstrate isometrical growth of the platform possessing minor changes of proportions in ontogeny ( fig. 2, A) . The biometric parameters studied demonstrate minor dependence on species, especially at the early stages of ontogeny (see also [10] ).
The size of posterior process and the number of lamellae sets are considered as marks of individual age of the element [10] (fig. 2, B) . Series of lamellae composed of the lamellar tissue and separated by lamella of interlamellar tissue are considered as lamellae sets. Boundary between the lamellar and interlamellar tissues is suggested as surface of arrested growth [12] . Probably each the lamellae set corresponds to a season growth period.
A number of conventional ontogenetic stages were recognized on the basis of structural changes in the element morphology (appearance of the platform ornamentation, rostrum) ( fig. 2, B) . The first stage comprises Pa-elements composed of less than 3 lamellae sets and having no rostral ridges and any platform ornamentation. The elements of the second stage are composed of 3-5 lamellae sets and possess rostral ridges and outer platform ornamentation (transverse ribbing). The third stage is characterised by more than 5 lamellae sets and demonstrates full set of the ornamentation of the platform. The first two stages are considered as juvenile.
All the advanced siphonodells bear the rostrum in the anterior part of the platform of Pa-element. A number of rostral ridges of various length and orientation are characteristic for the species [8, 13] . Ontogenetic series demonstrate gradual increasing of number of the rostral ridges ( fig. 2,C) . The first stage of ontogeny demonstrates absence of the rostrum. Appearance of the rostral ridges marks the second stage. Rostrum, composed by two or more rostral ridges, corresponds to the third stage. 
Results and discussion
The set of the observable taxonomic features varies significantly in dependence of ontogeny stage. The Pa-elements of the third stage demonstrate full set of morphological features, namely platform outline, ornamentation (nodes and costa), rostral ridges, morphology of aboral side (keel, basal pit), and curvature of carina. All the features in various combinations are used in the taxonomic diagnostics [8] . However not all the features can be observed in Pa-elements of early stages of ontogeny. So, determination of some species is impossible or difficult.
Several groups depending on the ontogeny complexity can be recognized in the advanced Siphonodella (Text table) .
The first group comprises forms having simple ontogeny without significant structural modifications of Pa-element morphology. This group consists of S. duplicata, S. quasinuda, S. semichatovae M2, and S. lobata. Early appearance of the simple rostrum (up to 2 rostral ridges) and uniform platform outline in ontogeny are characteristic for the group. Rather thick platform is common as well. Platform asymmetry presents at all the ontogeny stages of S. semichatovae M2. Specific carina curvature and asymmetry of flanks of basal pit of S. lobata occur in different ontogenetic stages as well. The early forms of S. duplicata demonstrate presence of the rostrum and ornamentation of the platform (short costa). The early appearance of the rostrum is also specific for S. quasinuda, however this species has peculiar thick platform. Species of the group are easily determinable at all the ontogenetic stages ( fig. 3) .
The second group is composed by species with Pa-elements demonstrating similar platform outline at the early ontogenetic stages (excluding S. crenulata and S. belkai) combined with significant structural modifications in the ontogeny. Most prominent morphological modifications appeared in changes of number of rostral ridges, their length, and development of the platform sculpture.
The species having two rostral ridges at the third stage of ontogeny (S. crenulata and S. hassi) demonstrate late appearance of the rostrum (at late second stage of ontogeny), and characteristic convergence of rostral ridges, which is observable at rather early ontogenetic stages (see fig. 3 ). Early stages of Siphonodella crenulata have clear asymmetry of the platform outline, similar to S. semichatovae M2. S. hassi demonstrates convergence of the inner rostral ridge and carina associated with junction of the inner and outer rostrum with the blade at the same level already at the early second ontogenetic stage. However it is necessary to prove stability of these characters.
The species possessing more than two rostral ridges can be differentiated by length of outer adcarinal rostral ridge (fig. 4) .
The long ridge appearing at the early ontogenetic stages as uplifting of the platform margin is characteristic for S. obsoleta, S. sandbergi, and S. belkai. The late two species have specific platform outline: lanceolate in S. sandbergi, and lenslike in S .belkai. S. obsoleta demonstrates clear asymmetry of the platform already at the earliest stage of ontogeny. So, platform outline can be used as key taxonomic feature for the juvenile forms.
The species having short rostral ridges (S. quadruplicata, S. cooperi, and S. isosticha) can't be confidently separated at the earliest stage of ontogeny. Later ontogenetic stages having rostral ridges can be distinguished by form of the outer ridge and [4] , pl. 49, fig. 17,18 ) and selected as holotype of S. jii (see [1] ) rather represent ontogenetic stages of S. quadruplicata possessing more than two rostral ridges. So, the new name must be proposed for Siphonodella hassi Ji with conservation of the holotype proposed by Ji Qiang [5] . Provisionally the name Siphonodella hassi Ji is used here.
It is notable that siphonodells with two rostral ridges only demonstrate II class of symmetry, the others show features of III class of symmetry by Lane [7] . The II class of symmetry comprises asymmetric conodont elements exhibiting mirrorimaged pair of sinistral and dextral elements. The conodont elements of III class of symmetry illustrate absence of mirrorimaged symmetry of sinistral and dextral elements.
Conclusions
The advanced siphonodells can be distinguished at the early stages of ontogeny on the basis of rostrum morphology, The vertical grey stripes mark ontogenetic stages, at which species can't be confidently separated Ðèñ. 4. Îíòîãåíåòè÷åñêèå ðÿäû õàðàêòåðíûõ âèäîâ ðîäà Siphonodella, èìåþùèõ áîëåå äâóõ ðîñòðàëüíûõ ãðåáíåé íà ïîçäíèõ ñòàäèÿõ. Âåðòèêàëüíûå ñåðûå ïîëîñû îòìå÷àþò îíòîãåíåòè÷åñêóþ ñòàäèþ, íà êîòîðîé óâåðåííàÿ äèàãíîñòèêà îòäåëüíûõ âèäîâ íåâîçìîaeíà platform outline, presence or absence of ribbing ornamentation of the outer platform. 
